Background: The significant increase in the prevalence of obesity over past decades caused the concomitant rise in the incidence of glucose intolerance and diabetes. Objective: To determine the prevalence of diabetes among Saudi nationals in Turaif, Kingdom of Saudi Arabia and to examine the association between diabetes and obesity in the studied population. Methods: This study was conducted during the period from May 01 to May 31, 2017. Data was collected from 402 individuals aged between 6-63 years via a predesigned questionnaire covering medical history of diabetes, age and sex. Body weight and height was measured to calculate BMI. Data were analyzed by SPSS version 15, using descriptive statistics and Chi-Square test. Results: Mean age (± SD) was 23.27 (±13.509) years, male to female ratio was 38.1% to 61.9%. The total prevalence of DM among the studied population was 4.5%, pre-diabetic cases were 7.5%. There is significant effect of age, sex and BMI on the occurrence of diabetes among the studied population (p<0.05). Conclusions: Awareness campaigns and prevention programs about diabetes should be instituted and control strategies should be implemented. There is a need for a diabetes screening and management programs, focusing on access to health care in the city.
Introduction
Diabetes mellitus (DM) is a major public health problem worldwide. There is a rapidly increasing number of patients with diabetes mellitus (DM) worldwide; in fact, this disease is being described as an 'epidemic' (1, 2) . In 2007, 240 million people in the world suffered from DM (3) . An increase in body fat is generally associated with increased risk of metabolic diseases such as type 2 diabetes mellitus, hypertension and dyslipidemia (4). However, not all overweight or obese patients have metabolic diseases, and vice versa. Defining the relationship between body weight and metabolic diseases is critical toward a better understanding of the underlying pathophysiological processes leading to these diseases (5) . Health information regarding such relationships is often obtained through the use of surveys. Population surveys are a well-recognized, and a much utilized method to assess the prevalence of diseases as well as obtain other health-related information (6, 7) . Several studies have reported a strong association between excess weight and increased risk of death, placing the overweight group at a 40% higher and the obese group at up to 300% higher risk of death than individuals whose BMI is normal (18.5 ≤ BMI < 25 kg/m 2 ) (8) (9) (10) . In this study, we estimate the lifetime risk of diabetes (risk from age 18 years until >65) by baseline age, sex, and BMI for Turaif, Kingdom of Saudi Arabia population, and present the results in a form suitable for communication with individuals at risk and with policy makers. A study conducted in the U.S showed that among DM-diagnosed individuals; elevated BMIs were associated with progressively higher risk of adverse outcomes. For women, hazard ratio (HR) of insulin dependence ranged from a 1.77 at 25 (13) revealed that diabetes' prevalence was 34.1% in males and 27.6% in females (p<0.0001). The study showed the mean (SD) age for onset of diabetes in males and females to be 57.5 (13.1) and 53.4 (13.1) years, respectively (p<0.0001). There was higher prevalence in Females <50 years old than in males of equivalent age range 34.1% and 25.1%, respectively (p<0.0001). There was a decreased prevalence of diabetes in patients older than 70 years. BMI prevalence of ≥25 was 72.5%, and among diabetic patients, the prevalence of body mass index of ≥25 was 85.7% (p<0.0001). Higher prevalence of obesity (BMI ≥25) was seen in females (87.7%) as compared to males (83.1%) (p=0.008). The aim of our study was to determine the prevalence of diabetes among Saudi Nationals in Turaif, Saudi Arabia and to examine the association between diabetes and obesity in the studied population.
Material and Methods
This cross-sectional study carried out on 402 Saudi nationals in Turaif, Kingdom of Saudi Arabia during the period from May 01 to May 31, 2017. The study sample consisted of both sexes aged between 6-63 years. The sample size was calculated using the sample size equation: n=z
. Systematic random sampling technique was followed in sampling procedure. Participants were interviewed with structured questionnaires covering the following items:
1) Socio-demographic characteristics including age and sex. 3) Blood sample is drawn under complete septic conditions to determine random blood glucose level. Person considered diabetic if random blood sugar was ≥200 ml/dl. Permission to conduct the study was obtained from the Research and Ethics Committee at the College of Medicine, Northern Border University, Saudi Arabia. The questionnaire included a brief introduction to the participants by explaining the aims and significance of the study. Confidentiality of data was maintained throughout the study. Collected data were coded and analyzed by SPSS version 15 (SPSS Inc., Chicago, Illinois, USA). The Chi-square test was used as a test of significance, and differences were considered significant at p-value 0.05 or less. Table 1 illustrates the Socio-demographic characteristics of studied cases, in Turaif city, northern Saudi Arabia, 2017. The table showed that mean age (± SD) was 23.27 (±13.509), male to female ratio was 38.1% to 61.9%. Table  2 illustrates prevalence of DM among studied cases in Turaif city, northern Saudi Arabia, 2017. The total prevalence of DM among studied cases was 4.5%, pre-diabetic cases were 7.5% and normal cases were 88.1%. According to our findings, 18 people (4.5%) were diabetic cases, 30 people (7.5%) were pre-diabetic cases and 345 people (88.1%) were normal cases. Table 3 Illustrates the relationship between diabetes, age, Sex, and BMI among studied cases in Turaif city, northern Saudi Arabia, 2017. According to Table 3 , there are significant effects of age and BMI (p<0.05); but there is no significant effect of sex (p>0.05). 
Results

Discussion
Diabetes mellitus (DM) is a major public health problem worldwide, and it is a known risk factor for a lot of diseases. Four major modifiable risk factors for diabetes have been identified in previous studies: age, sex and body mass index BMI. This study was conducted in Turaif, Kingdom of Saudi Arabia among 402 females and males aged between (0-65). The aim of the study was to determine the prevalence of diabetes among the Saudi population in Turaif, Kingdom of Saudi Arabia, to make comparisons to the prevalence in the long-term population and examine the association of prevalence with sex, age and BMI. The study shows the prevalence of DM was 4.5%, pre-diabetic people 7.5% and normal people 88.1%. An Al-Nozha et al. study found that 4,004 subjects (23.7%) out of 16,917 were diagnosed to have DM (11) . Another study in the Kingdom of Saudi Arabia found that diabetes mellitus was present in 30% of the studied sample (13) . In our study, although the prevalence of DM was higher in females than in males, the difference was not significant. Data from other studies agreed with our findings (14) (15) (16) . Some studies found a relationship between DM and gender (17) (18) (19) . The Al-Nozha et al. study (11) did not agree with these results as it shows diabetic male subjects overall as having higher prevalence of 26.2% compared to female subjects of 21.5% and this was statistically significant (p<0.0001). A study conducted in Canada (20) found a higher proportion of males (54% males, 46% females) among Canadian patients with diabetes. Studies in the United States found a higher proportion of females (42% males, 58% females) with diabetes (21) . Age is known to be an important determinant of diabetes since blood glucose concentrations tend to rise with age (19) . Prevalence of diabetes increased with age, from 11.1% in the 0 to 16 year age group to about 27.8% in the 17 to 35 age group up to 61.1% in the age group 36 to 65. Results of the Canadian study agreed with our result, as it showed prevalence of diabetes increased with age, from 0.5% in the 12-to 34-year age group to about 10 to 14% in the 75 and older age group (20) . Another study among an Iranian urban population (14) showed that the prevalence of DM increased with advancing age from 4% in subjects 30-39 to 22.9% in subjects ≥ 60 (p<0.001). Other studies have also indicated that the prevalence of DM increases with age (15, 22) . Regarding BMI, higher-than-normal BMI was consistently associated with an increased probability of being diagnosed as diabetic. And since obesity affects glucose metabolism, so increases the risk of diabetes mellitus. Therefore, it is recommended that both men and women should avoid becoming overweight. We found that the prevalence of diabetes increased with obesity -BMI in both males and females, as only 5.6% of diabetics were underweight, 22.2% were healthy weight, 22.2% were overweight and 38.9% were obese. This is consistent with the other published results. Those studies, including case control studies (23) (24) (25) (26) and cross-sectional studies (27-31) report a significant p<0.05) positive association between obesity and diabetes. One cohort study in 1990 (32) failed to show a significant association (p=0.44), probably due to its small number of diabetic patients identified in the follow-up period. A biological basis has also been proposed for the effect of obesity on diabetes: Obesity is partly genetically determined (33, 34) and partly an indicator of sugar imbalance, reflecting the difference between energy intake and energy expenditure (35) (36) (37) . Another study (20) showed that diabetes prevalence was higher for those males with BMI greater than 27(4.4%) compared to males with acceptable BMI of 20 to 25 (1.6%) and for those females with BMI greater than 27 (4.8%) compared to females with acceptable BMI (0.9%). Another study showed that among DM diagnosed individuals, elevated BMIs were associated with progressively higher risk of adverse outcomes. For women, hazard ratio (HR) of insulin dependence ranged from a 1.77 at 25 ≤ BMI ≤ 27.49 kg/m 2 to 3.57 at BMI ≥ 40 kg/m 2 (10).
Conclusions
The total prevalence rate of DM among the studied population of Turaif city, northern Saudi Arabia was 4.5%. Prediabetic cases were 7.5% which suggest a need for a diabetes screening and management programs, focusing on access to health care in the city. Community level awareness programs have to be organized. Healthcare providers must be aware of community perceptions and practices toward diabetes.
